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precondition transmissions between transmitter units and receiver units. In one aspect 
of the invention, disjoint sub-channel sets are assigned to transmit antennas located at 
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(54) [MM©=S^Jt] fif^ai*. jSfftti^a#=>:^5^Atr*tts^^*^'!KMIt«oM^Jiimft©fc!)&©:)^^Rt/ci^B 



(57) mm] 

m^^m: ^^e^fu^i^mn (cs d mmmm 




-1- 



[#fi=ft*»^siai 



-2- 



ft*3S 8 (D^mo 

1 1 <d:*-}£„ 

m^^^--:f\±. TlH^Jril-rS. ff*^4cO^Sfe: 
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^s^-fe— vf(?D5*,cDiJ?-^c< o^j^m-rs. rr{^43v^r. mmWff:)^^-:^ 

(D^mri^Ti-^Mm-r^. Rxj^mm^mf-^^Mi. mmmmmm.Rxj^ttjmm 
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[lt*Jll9] TIBxe:Sr^#i-^. ^SAy^/^am^ (MI MO) i/ 

«mcoK5gji&#:4>»ij#fi>fb (OFDM) y^^vi^y hm^^mmmm^^hm 
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. ft*3l 2 1 

^/w4^ffitt« (cs I) ^aij^s t/m^-r 5 ix;^ 7^ A : 

*® <D5ig Sr t> fc J^C V ^^m<?5 1^ ^ ^ /V<^m?r^^<© sift T >-7" "9 

-f-^SfllS^^otiJ 19 '^T bttfc*®cD5ig^ fc/c/iV^f-z/^i'^^/vcoiair^pi- 
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o 
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[0 0 0 1 1 

:^mm\^mim(D^m\^m^^o ^^u\^<i^. ^mmi^M^m. M&m^^mm 

[0 0 0 2] 

i^CDT I A/E I A/ I S - 9 5 cD^Sj^-SSfi^SM^W^iCt^ 5 -^^f 'J^ 

/v^://vT^-fe>^ (CDMA) i?fcSo CDMA>-;^^A^^, 

i/;:^y^A<DCDMASffi^CO>ffiffl}^. *H#fF#-^4. 9 0 1. 3 0 7(D^--f h/V 
Aj :S.T/^ 7|^|l|#fF#-^ 5 , 103, 459<Z)^-<h/V Fc DMAir/V^^lgv^ 

[0 0 0 3] 

i-5PN->5?^ ^^/:^'T?fc^o ^'nV n b^f-^coa— ;^;/V'U:/iJ (local 

replica) t^it ^tltcy<--C u him^'(Dmmi^. ^itmuK^^ ^-^^(Dm-^-^ 

(complex impulse response) ^ffPtf ^-oXlMM^-^^9 ^ — 

^^m^ir^(D^^mic-r:6a I s-9 5(D&mRX^i^:^'rJ>>y<y^—^lct<:> 
^WSat^J:*9aUS$tb7tf^^^/^:=i>'"T'^S/3>' (channel conditions) 
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[0 0 0 41 

>'^:^^^ffli-5#mA;^/#mt^l;t^ (mi mo) iyy^y^J^-c^^o x^m^'B 

5»MSr*i-5#fif^it^SriioTS#Sgi^5J«i-50#. (raultip 

{cm-^ir^-^mm^^h^ . (fading) tpffmso ^mi^ 

[0 0 0 5] 

m^n?>^t^S^'r^o MS<?:>31^&t/y /l^— y^-^>^^Vn^;^ (reporting 
process) t'^mM-r ^ ICOUX . ^-Y-^/^iS^WfficO^— ^ ^ y ^ ^ (utility) 

{cMl^X^^ir^^o 

[0 0 0 6] 
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':f^\^'^}V (sub-channels) ^^#^6 ; ^#C(7:)g:ftga<^-?:tt-?:tttC joV^T. 

hmmmw^-^mmtw^m^^^. ^:i\^^\^^x. mmnwa. ^^(D^zf^-r 

[0 0 0 7] 

:^^m(D—^(DM.^i^:^^^X. y<-^ u y h-iy^^yi^/l^ (pilot symbols) # 

§fc*{Cffll/^btb#^0#K^^CO^^-< n hi/— >^>';^ (pilot sequence) §r]gl 
[0 0 0 8] 

[0 0 0 9] 

ti (MI MO) aft->;^7^A 1 0 ocom-efc-So ilftv^^^T^Ai o o^^i, 
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h/i-^D^^ttSritSSU i^m^^S^V&Xfy' iy^->\fV y'^ (flexibility) §r 

fmtc^ (bps/Hz) x^^<(D}f^y h^mm^?>m:f3i^i:^x. wmHnhni> 

7t14tgf^. mx.lt-^:^ibtlfc]) :y^(Dm^'&Mm^^Tmt (carrier-to-noise 
-plus-interference ratio) (C/ I ) COfcfeCO i t) ffiV^ tf t9 ^ (BER 

) ^fc^^::7 i^-S^^9* (FER) i^J:oT. :i ^ ^^^"Ct So ^ 

B*^tt#«^t (TDM) . ^mmm^x,T^y^±n^mT>Ti'. 

[0 0 10] 

0 1 At;i^i-J; 5^-> iiW^/^'T'A i o o f^|g2 cov-;^^a 120 tmitir?) 

^icDv^^^y^^ 1 1 o^^?>o 1 OJl, (1) X— :^^S«4fc}i?]^ 

m^^i^^^^^1r?>fcmcy'—i^^mimT?>. (3) #<cD^ilS|| (MO 

D) 1 1 4 a 75^1 1 4 t (C, :^a^tbfc^p-^X>'5KVv (modulation symbols) 

^mm-r^. (mm) ^-^^xi^^y-^i 1 2^m^^o ^n^^n(o^m^i 1 

^-t^o Mm^l 1 4 aJimi 1 4 t ;0>6)^DRF^p^i^fdt-©'^i. -?:tt-etb<5D 

T^/y'^ 116 a/i/^ 1 1 6 t ;5^^>. ffiit U 1 1 8 &iibT>^;^y'A 12 0 

[0011] 

m 1 AtC*DV^T. 12 0 flilft^ tLfc«^^g{H'r2>#< coSltT>' 

^-j-l 2 2 a 75^1 2 2 r LT'?:tL-?:^^^?:)aM^ (DEMOD) 1 2 

4 a 1 2 4 r tCg:fSft-^Sr^#tt-5o HI 1 AtC^t" i 5 ■ttt-?^tb<^SfS 
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^ (factors) (nt^oT — o\>x:!c.(Dmnriy'r'r\\^t^h\n^'^^\t^^^o 

bT. ^fh^ih(Dm^^^^^'€mt^o mm^l 2 4a Jb^^ l 2 4 r t'-h(DUm 
[0012] 

Ell Aj^, v^;^v"Ai 1 0;^^6>v^;^xA 1 2 o--^(Dm:fjl^V:y^mimtcif^^ 

LTV^So ^CO+Si^gtt, t"^— r:?!^ v^'n— K^-Y^ b (data broadcast) RXlitlO)— 
[0 0 13] 

ffi^^cofc^5t>t^. iiWv^;^^A 1 0 of^— ocoi^WgS (i-/c^i::>fev';^^A i 

10) ocDSW^a (t-?'£j^^">^;^xA 1 2 0) Sr^?j>i:^^tLSo b;^^ 

[0014] 
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^^(DTl^Ti-^^\^X\^-^?)±l^ hy/l^iy^^'rJ^ (central system) arf^t^-h, 
IS- 9 5 CDMA>^;^^A60*ft6^<Jr|Rl1*CO) ^^t?^ t'i)^^'^^ . ^tlh<D 

[0 0 15] 

lcmC{iLm^MU^ti^T>'r'r(Dmj^^M^t. T^'r-m— (antenna arra 

y) (^yxtt\ cuMAmmm(D±^(Dx^f£) tvxmi'^^ti^^t^^^x^^^ 

^tLfc^* (F!lx.^^V^<o;5^<DCDMASj^6^) ^a^e^^So T>'^-:hTU— 
f^r^-^^^^i/ hy — If— (beams) ^f^^t^S t^:*&U^r ^-^^T 

^fc\^^^^—) c0 3oco^BMi-5-fe^ :/^-e, *i«3ocotf— A^5^>ffi- 
[0016] 

h-r5|g>^^^$p5^/l/^^--if (multi-user) . #«T^ir;^ai{t:&^ 
IftWlgil'SW (total operating bandwidth) (^l^l^l .2 2 8 8 MH z ) 

^ 5 f — tf <^^BMi- 5 ^ y <^ PbI -e^a^fi^ ^ 5 ^ ^ -e 6o 

[0017] 

t^^;^^#t?o ^^f— t""^;^^^. jfiV^y"^— ^ I^— h (F!lx.fi8 k b p s 3 2k 
bps), ^v^^affiSM (M;t^il O Oms e c<D:^#:6^/^*:*'fR]3BMic>^bT 



-13- 



l^. ->;^^i^yy— ;^ (system resources) O/h $ V^if>f iifScorsl. ^fh^ 

W^i^hti?) r/-^— (bursty) J h y ^ ^ i^ (traffics) (CioT. y"^ 
— ^^—lf:^\^W^^^1fhtl^o :^(Dy'—^&\^. h^^hy<—^ h (burs 

t - to - burst) RXl^—^^^h^—-^---^ ^Ml^^itX^ r^^*<^7t 

mm(Dmimi^y^^j>^i^. ^^stcj^ccr— fpo^Uffl-^rtg/^y y— ;^ (resour 

[0 0 1 8] 

o;6^coft/h^t;^^g::^PFH^iiS (^!lx.tf. 200kbps;a^fc20Mbps )iL±^X 
) 60P^I^J£<^>fti-e#5o V^;?)^7fe5-^x.^)^^/c^— 7« h (given moment) ^^1*5 

mmmtf. (-rj^c^*:5^c/i) op^pK. ^(om. v^<o^^ 

IS/HC (^!);t^^. #^ffl8!§cDfci*co8 k b p s) i^^fei^^K— b ^ttS*^cDPM 
t:'— ^i^— h (Mx.K\ ^i^— b^;^cofcfeco2 0Mb p s) 

i^jj:<^W)X^ 

[0 0 19] 

^ h9 v^-^ (data traffic) (D^^—±>hn. 

cOB^FhI (over time) Sr^Mi-Sffll^^Sc-CfeSo 0(7)|i..^t^i^o T 

^^SlI/t"— hy:7^ 5/^co»icS<5v^T*fJffl nitgy y— ;^^lfi&^ 

icm^mx^m:tii^^vmii^rix^^^o £xr. mmicv y—y^^m^'^x^:Jj 
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fFBRat^jNo. 0 8/9 6 3, 3 8 6 (ClStt^tbTV^So 
10 0 2 01 

[0 0 2 1 1 

i>-//^>-K (sub-band) ^m\^rc'f~^(Dmm^mi^. ^m^^4-^<~i^'r^i± 

-Y^^— v'T^^'ti. 1^:7~*^=fy (subcategories) ^-^tfi i ^^'^tr^ 5, 

J) -So 

to 0 2 2] 

JliSm^-f^-^-e/T^-^tt. ESijlJfim^W^M'fb (ofdm) © i 5 

ttSi^jS (multi-carrier) ^p;^^CSrffiV^Tffift$^^S ^ i: d'^T-t . ^UT^n 
tK^'Omm^ri. -^rLT-ttt!*. B*^*iJ#M*-^ (TDM) »ffiffltcj;«9^^ 
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[0 0 2 31 

(^^V/^— v^^^f^^^^ttSo «&Jiit«v^;^7^A (^dx-fi^/i^^v^-XT^A, y 

K=^^:^ h v^;^^A (broadcast system) , MMD S v^;^7^i^, -^^Dflil) 
[0 0 2 4] 

mm (extent) iC>e.*-efe ^ 3^«AU^^S:{tr ^-x^M^^fij^S&^ei^afi^i bTl/ ^ 
-5 (i-^c^fc>'^^ fflMUTV^/c^V^ (uncorrelated) T^-y^^om^a^if^Pi-S 

[0 0 2 5] 

1^— if;^ (^[|x.{f*^) <;)fci6^c:, v^< o;5^'7:)iijt y ^^^^t^ (^dx^^mv^c/ 

[0 0 2 6] 

r ^ -ettffl b T V ^ § J: 5 J- . r -^(T) s/x ^ j^i^ft <d 
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[0 0 2 7] 
[0 0 2 8] 

me slot) l\Z.^\^X\t^zf'f'^^/Vl , ^ 4 J>^:^Xi -^y V 2\Z.^\^X\^^zf^^ 

K^\^^x\t,^y^^^:^^;vimi2^ ^ J>sy^vi y y 2K:^\^x\^'^y^'^^ 

mX^Xmit-^ti^^Ltt^X^^o >'^— (over time) cOtg^-T 51^:7' 
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[0 0 2 9] 

7^^-^^3t#i-5r:t}-J:9^^^^tL. ^tmm^mS^Mit (tdm) 

[0 0 3 0] 

bT. Sfcfi. 175^x (M;tJi:^^ :y h 1. 5. 8. -ecoftfl) ^^^)Plt^ 

^^c^:^-^ Aj:??.n -/ hcof-::/-^^^ h (subset) \z^^X^?)o ^ti^^tKD^ 4 

[0 0 3 1] 

r>^^^. mw^Rm^mm^^ ^^—^^"r 4 (Dm^^^t>^\^x^x. mm 

— \f::^(Dmm'r^^-f-:f^m^K^^^^t^^^X^^o 

[0 0 3 2] 
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ff K (diversity communications mode) &X^M I MOiSiW^^ K^^tfo 
[0 0 3 3] 

o 0!lx.»\ ^tL-^^tVcD:^— x-^— K (overhead) ^tJ^^^a^-Y^/^^. ^X<D 

^immm^^^^x^^^'&cDmj^tm^Ai^x^^^^tf^x^^o ^'&(d:=l^^ ( 

m&n^:it:^^x^^o 

[0 0 3 4] 
[0 0 3 5] 
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[0 0 3 6] 

i.^irKt^^^t^^'c^^o ~m^. M I Momif^—v (Dimmit. 

[0 0 3 7] 

-et. :^/c. it:^$^^/c:7l/^->try 7^>f (flexibility) (Dfci^ic, ^y^^ 

(sub-channel basis) ±Xii,^L\^XMM^tl^ tt^^X^ MI 

±mc^ ^\^^^m(Di^h^>(D^—:^±x\ ^ti^ivcD'^y'^^^^/uicm^ii.xm 
m^n^:Lt:i)^x^?>o MiMoaft^— Koffifflt^#;^cor]L-if m 

KcT^i^MJ^t 5— o(D4#Sco^-if m^lt^^^—^) Km^T^'^^'^'Y^- 

*v^^^ggg^&^l^ (path loss) bTv^sf-:/^«Y'*/i^-t-eaffl ^ttS - 

[0 0 3 8] 
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m^^mm:^mm&m'vmn^ti^^ttf>x^^?>. ^^-r^/^itfeffitt$B (fuii ch 

annel state information) (CS I) ^fcl^ti^^^^CS I SI{t^«COfc 

^^t^o s I fi, -^y^O^ Kico# c/ I Sr^t?o s I TfBco 5 

mmr i^'r-rt^ bsitr -ceii^^^ ^^^^^ 3 vSriea! ltv ^ ^ 

[0 0 3 9] 
[0 0 4 0] 
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[0 0 4 11 

iBT^'r^^^h^im^tltc'^^^-^l^f—^:^^ A (channel data stream) 

;^M;— A (sub-streams) ^*L^tL(Oi^#r OCO^"^— ^ f-^^;^ 
MJ— AtC^^Mfb (demultiplexed) ^tb^o ^ i^:/;^ MJ — 

31*R^tl.fc#Sc0^i^;^^t (f^!)x.?i. M-PSK. M-QAM, ^fc}t.^(Dm) 
/V(D>^hy— (stream) Sr^A^-CV^So 4 ocD^liif h y — i^^^, 

6. &fe/^^C^5?>|ISM^tt7t^pv^^^Vl^^i^'r^fc«)^c, TfB<D^^ (1) 

'^^^ (combiner) ^f\.^f\.<Dm^m^. ftW^n/c 

^ Y y — ii. (modulation symbol vector stream ) '^^^^^fz.^<D^(D 

[0 0 4 2] 

K (eigenmodes) JiT^i|#ScD^— if JC^^jg ^ tl6M I MOil#^-- Kt-*5V^ 
(^(lx.fi. tr— i^;=<.^r y (beam steering) Sr*^f i-^fc^^i^ 
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[0 0 4 3] 
[0 0 4 4] 

J: 5(-. :^cs Uc^-^XMS^-Si^^. :^CS I 

fg^— KcD^C S I tcS-:5< MfS^^OT-r^^C SI MI MO^— KSr'^ti'o 
Mx.}^. SE^^&^/c^ c s I \cm-5<^^\^. M I MOiiW^— V(DU^mj:cs i 

^^miri>^^:^^ic<^\^^x<Dm^(DnmAcAtih^f^iiirthm^h 

[0 0 4 5] 
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(DMi^m^^ir, ei2(c*dv^t. wttti^M-t^fct^. mm^m&wcx-^^o 

[0 0 4 6] 

^m^mt^i-^y'^^'t^-M^, m-^. h^:^^-^:^^ — ^ (traffic data 

) . '^(Dm^mm-r^rci^i^^^^hti^:^t^'^'^mxh?>o m2izf^:^ix^mM 

CD f - y ^ ^/v^s^gffi § ft 5 ^ (^d X. *5 J; ^ 1 yw(D^ y ^Mm §r# 5 

h (frame rate) X^Mm^m^ir^, ^ bT^tbf^M^. ii« y ^-^^ cO^iljcD 
[0 0 4 7] 

i^^mm^^fcmcm^^^hti^^t^^^-^mxh^o '^dxt^. ^y'^^^^ji-m 
ti^:Lt^'^x^^o ^tih<D^y'^^:^/v±(D^^—^ji^. ~m^^x(D^mmm 

[0 0 4 8] 
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tl/S^<t^5-r^5o m2\C7T^^ti^MM&\\Ct<>X. ^>fj^;^n-/h (time slo 

ts) 2 7bm9\^iDiif?>'^y=^^^/V3\^^^mnSl\^i^t)ti. ^-f J^:^u^y h 2 

[0 0 4 9] 

1 6 ^5?SSrott^i^:/5^'^^-/v7. t"— 2 oco^lft^^HtW^T:) 5 75^ l 6^^S^ 

[0 0 5 0] 

5RXf6) i^—:>(D^4 J>^y^^ y VXm±X^ f—^mit mx. 

^^ti^x^^o m^ii. ^^'f—^i^hyy^y^'f—^Kx-DX. ^mmm 

[0 0 5 1] 
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[0 0 5 2] 

2 ) CO 2 oa-tcoi^r/^-r ^mm-r^ ^t\cx^ m^^n?> c 

[0 0 5 3] 

— ^t^. (1) — 3<Dr:x^-:h;;&^6.— ocDi^z/^-Y-^/v-e. (2) ^MT^T-r 

Mx.^^1:^:/5^•r^vvl^U^^2) X?. (5) #fiT>^-x'^-:ei-e>— fficoi^:7'^-r4^/v 
-e, (6) ^TiDNTT^-x^:^^^— *acDi^>^^f^^;^/^-e, *7tti (7) — lacD 
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[0 0 5 4] 

o 

[0 0 5 5] 

tt^Mfesrt trior. stcft^rg^nSo mx.}t. ^(om^cDmrn. mmwcR 
u^rsxv y—^<DM0k(D^m\^"^uo<Mm:^^ (^!|x.h\ m-psk, m- 

QAM. ^(Dm) J^^b> ^th^^tKDmM^^-^^^^. ±^X^^o 
[0 0 5 61 
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[0 0 5 7] 

PSK, M-QAM) iC$IJRB^tt-5^ i:;i^-C#^o ^!l;tfJ. HI 2 JC:|qV^T. '^':f 

M5tCio&t5x--:^ 2C05IIWtt. 16-QAM. JSOJ^0:>^^^mX^ 
[0 0 5 8] 

^tLfc^^i^;^^ h (slot(s)) xr^^— ^;5^fti6fcti.&tJ^Wt^tLS:i t 

[0 0 5 9] 

. ^^A//c^#^^>32^«^^^TV^/^V^^>^^wVV (intervals) 3^4t^mill<^ 

:7 (turn-off) ) ^ -^5 ^ i: ^^^X?^ 5o [^DWSf^^fc. ^2/ K ©J#P 

[0 0 6 0] 
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[0 0 6 1 ] 

[M I MO J>^ CO ^^^^/uV^mmWi(^m'^RXim^] 

WcD^itS^ (fiPfe. igtS^mitg) cO+5>^c£#t4Jffi^^^Ci^ CS I c/ 
[0 0 6 2] 

fi. ffiS^^^— h y — A (data streams) fcfe(CMV^ fctl.^ r 
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y = Hx + n 



[»5] 
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^12? 


^I7/r 


















m 






M 


— 










M 
















O -XT 















[^6] 



Eq (2) 



^1 =^1 '^ll +^2 •^12+ - +^.(V. 



2JV, 



2 • ^2 



[0 0 6 3] 

H * H 5 — h (Hermitian) -Cfc-ScDt?^ HW^:*' b^l'^T^llfi^— t?a5-5 
l»7] 



-31- 



y =HEb + ii 



[0 0 6 4] 

1^8] 



[»1 0] 



m » 

E 

[0 0 6 51 
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[0 0 6 6] 

^coj; 5^c^v;^-7^Afi, EI i B^::^oV^T. Wi^^fi?>o i 4 i 

— ym^^ (IFFT) ^{^SrSt-j'So :y 1 4 3 i^:JoV ^T. fe^^-Y-^/V 

(SDR^pfl^^m^^fc^w-^^-f^. mm^^^i^fz.\^mmm^\^y'^^y^:^ (prefix) 

o F D Mi^ ^ ^/vco ^ (D Sr/^ii^i- fc m Pfl - ii Jp $ 

^^^ttT. ^tbt^^fiOFDMv-^-jKyl-i: bT^^tt^o 4 4i^:^ 

[0 0 6 7] 

:/i 4 Ttc^oV^T. Sft^tbfcm^ji. S«$ttfc{t^^^-r^-^-^Xi-5 (ch 

annelize) fz.^\zMW^^fi:y — ^) (DFT) S^fN^SrttSo :^^^^:/14 

[0 0 6 8] 
[0 0 6 9] 
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[0 0 7 0] 
[0 0 7 1] 

i^:/^^^/v{o. 1. 2. . . . 2^-1} t^hm^^^±^y'^^^/><Dm 

. . . 2'^-4}, B={1, 5, 9,. . . 2'^-3}, C={2, 6, 10 
. . . . 2^-2} . ^U^\ D={3. 7. 11....2^-1} K^j^m^fh 

5o f-y^^-^^/voof-:/-^-/ hAi 5 of'i, i^WT:/^-^Tx i 15 iJi-ei^ 

im^tl. D"^^^^^^/^<D^^^^y hB 1 5 2i±^ ilftT ^-y^^^T X 2 1 5 3 _h 
-t^jl^W^^X. ^^^^^/l^CD^-^^ry hCl 5 4 t^. j^fST^-^-^-T x 3 1 5 

1 5 7Ji'Ci^ft^:jx5o ^T(7)if ^^^^^^^H^. T^fST ^-T^-^cDK-CftMcog^ 

^f-y^^-^/V_ti-X;^fti-6o j^*PO/NVn:y bv-^'/Jf/Vtt, f-y^-r-^/VOO 

channel parameters) CO||#C-efcSo ^'Y'^/l^iS^^^^:^:^ V^iBMtttfcSr*i-5» 

®?^£MPS^5^>S^^fcJ9#^o S*^tb7tPflP«;^S. ^— CD OFDM 
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[0 0 7 2] 

[0 0 7 3] 

5^-r^/v;S^^f?ijc?:),m {Hi. i = i. 2. •■■2^} (cJ:«9^§ti.6Ci:^^T^# 
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m^htct^^mit., mmmcomxwi^ '^x hti^ ^ t^>'^mxh?>o 

[0 0 7 4] 
[0 0 7 5] 

htif^\^-'^y^^^/^(D^mMmt)Xh?>o mmi^fzv i^m^i mx hti^-^ 

[0 0 7 6] 
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[0 0 7 7] 

It. 1 MH z co->'X^Ay^:/K(iS^#x./c4 x 4M I mo>^;^^A(;i*dV^ 

2 5 6cOOFDMi^:/f^^^vl^^5^fc>tbS:ii:tC/^oTV^5i:i£^'r5o ^ 

kH ztDtMrfoacor. 1 2c?:)if:/^-r-^^/V^0PHlPgJ14 8 kHzcoigrfeSo o 

FDMf-:/^-Y'*/V;0^^2 0 cDf-:/^-r -^/VcD 1 2 cDm^^^tL^^tL^^W ^ 

. 1 6 f^*^ffira^tt^o 2 ocDigj^atl^c^ O F DMv^:^.1^Vwf^^>-Y n h>f=^ 

[0 0 7 8] 
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blanking scheme) Ji'Tf^ V^^A — (system-wide constraints) ^ 
[0 0 7 9] 

ffiU/^v^M I MOv';^v'i^cO/t^(::. M I MOf^ttS^-Y^/^coc s I ;a^^^^S:SLt/ 

i:;^s-e#^o ■?:<^f'^i^«:) *:^ft(D^/:7 h i/-i^;;^:$r-^y^>5r:/;;?^ ( 

Shift Register sequence) (m — ^>^;^) CJS^^^/I^^fix.^ (sou 

^>';^fltf^ + /- 1 -e&5o ^fl^K^K. ^XiZ^:7h (zero shift) CDffiBBf^R 
[0 0 8 0] 

[0 0 8 1] 

^»|J ^ ^ T ti. 6 :i t "srfgT^ fo 5 o tg s-r 5 ni - v^— ^ >- ;^ coffis+g H#t4 
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[0 0 8 2] 

. ^g^i-^^^-^y (binary) m- V— CO#CfiRS ?.:JxSo M?'^T#;aS*g 
[0 0 8 3] 
[0 0 8 4] 

[0 0 8 51 
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[0 0 8 6] 
[0 0 8 7] 

(channel impulse) cOiS^T^feSo ^/^'f^'^<:^<Dm)^^Mti^2 

m(DFFT\t^ ^-r:^^jvmmwcf^-^<Dnx%n^^^::^tii^x^^. m<D¥ 

[0 0 8 8] 
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tt^o ^^h^mhirfc}^(Dh9~r>(D:fjmi^. ^tlh(DCS lm^(DiyB—h 
^—M. (short term) CO ^i^JCt^oT::!-— if ^jlJf^TS ^ t ^^fcSo ^-T^/l^;^^ 

mm(D$fm (scheduling) lC^t^:i tff^-C^ t^o < (9 ^ft: bTl ^5|Ht$^^ 

^^ b/^v^(7>-c^ ;^<jri;?^^ y ^ e:>tbS ^ h i)^^ 

[0 0 8 9] 
[0 0 9 01 

^>Y;^/v:7rii— ^#6»^-efcoTt>. W^coa^-eM^ 

-JgM::/n:7r^/^ (profile) ft. #^tc^o < 9 ^{t-f-^o -?:tb^x.(::. y 
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[0 0 9 1] 

msi-t, mi Acov^;^^A 1 1 oco'r'— ^ y^p^-zf- 112 t^M^l 14 0 

^zfu^^ (DEMUX) 3 1 otc^#t^ti.So T'V/i^^yi^^f-a 1 oti, A;^ ^ 
tb/t^^— h y— A$r^< (D (K) b y — ASi;o^fe Si^jc, 

[0 0 9 2] 

. ^(Di:^m^^itl±. mx.}i4>^ — ])—\:f>^^ (interleaving) . \Bim'^(D 
(convolutional) W^'lt. ^ — 4^ (Turbo) W^'lt. (Trellis) W^it. 

y'tiy^n-B^^t mx.u. y — K-yc2^>^ (Reed-soiomon ) n-B^it) . MMm 

TCfttt (cyclic redundancy) ^::n-/:^7CD (CRC) ^^^fb. ^D?-?:CDflfeSr^t?r 
^^^•X?#6o 7feH4#rFMP»-^0 9/20551 1, 1998^ 

1 2M 4 Blcmm^Di^'^ h/}^ r^?l$:=i>'^V^:3^>'S/^7V (Congruential) ^ 
^^;=<^^ffi;^bTV^S^— /K=t— K-f y--^^— (Interleaver) J RrJ. £k 

T^- I S - 2 0 0 0^^^^ l^XW^^H^JCM'^^ b/vrcdma2000 IT 
U-R RTTxt^^ff (Candidate Submission) J tp(CS(Cp^i&^ttT:j6 *9 . 

[0 0 9 3] 
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3 2 0{C#t#&^tL2)o 
[0 0 9 4] 

o^D^^<7:)Jf^^St^:^oV^T. :^:/ui? ^yi^ 3 2 0 f^, — o^Jkt:) ^ -f i^v ;^ 

:^^i.,xu:y h(cfij«9 ^^TS^ ir^^s-et «-^*fcf^::/t3- K=^^;^ h^-^-^^ 
^OjJjLJiCOT^-^'j-cOffi^^^tl.fci^:/^^^^/^ (sub-channel (s)) j^ffcO:^* 

[0 0 9 5] 

^n^^tKD'f-^^^/Uy^^--^ h V --J^^^^^^co^n^^i^co^ 4 J>^:^ti y h (time 
slot(s)) , ^y^^^^l^ (sub-channel(s)) , RXf^Tl^T^ (antenna(s)) 
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[0 0 9 6] 

(Mx.«\ M-P SK*7tttM-QAM) bT V^S^pv^>' 

y^Mc^m^ri^o 1 6 -QAMi^ov^T^^. m-^Aiati. ( 

[0 0 9 7] 

hMM-:y^^^M^. ^(D^m^ — V (ifft) ^ftfflbrv^soFDM 

[0 0 9 8] 

OFDM^f§}^. h/^ ^"f—^mimCOtcifya^^/U^^^ V (Mult 

icarrier) : B#W^^^SJ*i~6^^^J John A. C. Bingham 

[0 0 9 9] 
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ft r >'v" :^ CD ^si) ^ g ^ tiTt 4#ScD f- ^ Ji^^^ 

ttp^^feSo ^m-y^^/l'^^ h/VViTi^V^T}^. 1 1 4 aJb^ 

1 1 4 t tvl^^t^tLSo 

[0100] 

HSiCioV^T. ^tl^tKD^m^l 1 IF FT 3 2 0. MM^^l^:^-^ 

^y^y^^^^3 2 2, RZf, T -yZf^ly^^--^ 3 2 A^'^t^o I F F T 3 2 0 

. ^in^fhfz.MM^^>'^^^^^ h>^v^OFDM->>'4^Vki:0?^iixTi/^^-?:;ix6>cD 

mSi-mM^m^m^-t ^ o i f ft 3 2 o \y^t'-fi:^m(o^':^^^^^^;v m 

8. 16. 3 2. ^coffi) -Ct> I FFT^^^f-r5<i:5(c^ti-^n6^i: 
CO j^it /K/i- Sr?f^ S o F D M>^ >^/K/vco — §Bco - W^M^ 

^Wj^^@K^^t-*fbrtiig^3S:A-rSo I FFT3 2 0. Rx^. mmi^'^i-y 

[0 1 0 1 1 

^n^^tKDmm&^y'i^y 4 y^ :^m±^3 2 2 mh. ^n^^n(Dr>'r^(D 

[0 10 2] 
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hy-Aco^ (L-N^^i?) tc^^M^fti-So ^tL^^ixcO'T^-^i^:/^ hy- 
^3 34a. -eco^^M^^^^^Vv^i^^ h y — Air LTtitt^tbS^^ilv'^/ 

[0 10 3] 
[0 10 4] 
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[0 10 5] 
[0106] 

&t^^^M:$J^flJ:7^^^r-/1^4 3 o<z)m. Hb^ttfcT"— h y — AX ^ ti, 

[0 10 7] 

^M(7:)5>S'J-7'ni-:yf-4 3 0\CX^^f&^tli)^t^^^X^^ N^*g'^^4 0 0 a 

75^4 4 0 t ^^^x.E>*i.5^^;d^^Rrtg-efc5o 1^:/^'^^/vii^»iJ?)^^ 

T t>*x^SW:5>SiJ:7^i^i?5/f-4 3 0 a ^T^^x:M 7!r^N.-r 

ibti?>^fS(D^my'^± y^ 4 3 0 kt^. T^-v"-^ 1 Ti^N^COi^y^'^-r^ 
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h/v-;^ by— Av^bT. »:<Dmmj^m mx^it. mm^i i 4) 

[0 10 8] 
[0 10 9] 

^y-A(OfcfetcAM6^iCi^^.Mt^^^^,<!rv^5^^tt^ii/c^v^o 
$ti>S, ^fc^^-€:coj; 5^c^PtPfl^T\ ify^^'Y^/v<h bTS^S^ttSo ^-Y^ 

[Olio] 

t^—o(7:>^^^-/vf—^:^ h y — AcofcJt>J::^iffl r t ^^^^^ 2)^a<7)V'^n 
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[0 111] 

^:t-/U2 Kmm ^ ti. l RXf 2^-^ ::/^ ^ 3 4 tCfJj i9 T 6> 

. -^rbT ^y^T^'^— ::$?tli^:/^-r t-/^575^1 6 (cmW^tbSo ^(Dm-r: 

mmmmn4<:>(DmmTi^'r^ m^. n^=4) 4oco3^{f>(t^ 

[0 112] 

y — i^^SocO^-Y-^/V^v"^--^^ h y — A (SiTi^Sg) 

(DEUX) 5 1 oicmm^n^o ^f\^^fh(D^'\^^)v^—^:^ by — 

[0 113] 

rcD^JX:^^. ^-^^^/v^—^:^ by— AS i.7!r^S 3 i/y' -^^ 

— ^>^ci-fe-/i^5 3 2iCffi>pfe^^^5o ^-^cD^^-Y^Wt"— ^T^o-fe-zf-S 3 2c 

75^5 3 2 a ;ei^e)CO^f|>^>^^VH^. -^rCOt^ 4 oco^-g^lg 5 4 0 a 75^ 5 4 0 d 
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v-^5j^Vl--<:^ hJl^:^ h y — A V t LT. 114 {Cm^^^o El 6 

, 4o(?)T>'x't-<?:):^T^^bi^:/5^-r^/^3-e3^#$n5o 

[0 114] 
[0 115] 

^i^mx^^o — -patbT. @:*r^— Kit^. 6 4qam (eif^/h) ti^m^K 

mfS^nSr t^Rjfgici-^C/I Sr*b. ia*^-K2tt. 16 QAM (4fc^^ 

-yV) ^pltfe^^b. H*^— K3f^. QPSK (2tf^^h) ^pTt^inU. ^t/H 

:^r^— K4f^, BPSK (iifi/b) fjm.m^fh:h(D^^mK'r^. tw&^^ 
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[0 116] 

YV—MZ.4¥^mit-r^'f-^/V^Zfl^^^ (DEMUX) 5 3 0i^##t$tL5o 

3 6 lti^h(D^y^^^:^-^^^iyly^-^V7. V y— ^i\^th. ^(D^. ^^JV^ 
•^U^^5 3 8 a 75^ 5 3 8 1 {cm^&tl?>o ^i^^tKD'f'^/U^y'U^^ 5 3 

— Aj3i^#m>fbb. ^tt^^xoo->:/jJ^Vvf-y;^ h y — Af^#^(^0T>'^:^^;l*5^'j- 
0(Dv'>'7K/Vif:7';^ b y — i^tt. ^O^. 4oco^^;§§5 4 0 a7!;^5 4 0 die 
[0 117] 

[0 118] 
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[0 1191 
[0 12 0] 

T^e 1 0 a75M6 1 0 r (ci^SfSSftSnt:^^^^. ^ti^^n(oyn>^h^ 
mr^'r^G 1 0 r ttl^«(c#mi^{t^tLfcft^^S:«-e^5o •^r^X'^^tbt?):^!:! 

iis) . mm^tifcm-^^^mmm»^tcn^-y^y<> vic^''^zy:^iy^^^ (do 

wnconverts) ^U^^^* >':=t >'^^— b ^ tlfcft-^Srtf ^fL^I^iT^ft^ * 

^tt^^o FFT:7'i^i?5/f-6 1 4 a 7!;^ 6 1 4 r 6 CO^fS v^>4^Vl-^:^ b^V 
-?:'|XC0F FT:7^nir :yf-6 1 4 0^pv->-;K/V^^ h/vcox b y — (L 
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[0121] 
[0122] 

K^lll^S^t: (orthogonal izes) ^-^M I MO:/n -fe ^^f-t^^&^^^xSo 
by— M I MO:7"nir M^^CO (postconditio 

(MI MO) ^^-t-/u:/uir^;/i^6 3 OiCjgtt^tb. t^oTmP 
^ilW^— Kcofc^6<D) ^M>^>^4^V^'^fct^ (M I Moa^f K(^fc^cD) # 

«gei?ttffl^n6^^li*^^tiM6^T^fo6mfS:*^ (Mx.«. M-PSK. M 
-QAMi^tz.U.m.<D^(D) ^^mt^. ^fh^fh<Dmm^ (DEMOD) 
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[0 12 3] 
[0 12 4] 

[0 12 5] 

\^^^^<>^]^Mw(Dmwc<^^m^mc±^<f£^^t7!)'^x^^o ^(Dtcmc^ mm 
mwcx\)<i^tj:v^mm^^>:^/^^mm^mir?>mm^^^^^m\^x^^ 

. — >^>^>1^Vv (inter-symbol) ^j'^ (I S I) ^rfef^-Tao I S I 
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[0126] 

(D-^^M — X^l^:^ (coherence) ^-^^^ Ktli *9 ^^i-^^c^V^/^^- KSbpei^W^ 

) I s I (^rft^it-efeSo 

[0 12 7] 

-5 (wrapped around) o MM^y'^y i^ :^ltOF 'DMzy>yi^/}y(DW^f^^U^ 
[0 12 8] 

^.)VW^n.. ^^(D^y^y<y ?^(Dtc^(D5 kHz (Dy<ly ]^'S\CMJt^^ ^ o 
^c^v^::^y'^^^>' K*!;^^ 1 . 2 2 8 8MH z -tr&S*^. ioX^ 5 kHz(D2 5 0 
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o 

[0 12 91 
[0130] 

[0131] 

P S K^fctiM-Q AMCO J; 5 ^^V^< O^^^CDT/Vy^r^^y h (alphabet) J^)^^^! 

f-:7^f^-\^^t>7^'2f^, B P s K^^Kffl bT^^^ti^ ^ i::^^-egr 
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[0 13 2] 

hRmm'f—^^^mir^^t(Dfcmcmi^^iv^^t^^x^^o *^p^cofe 

[0 13 3] 



[0 13 4] 
[0 13 5] 
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Si^bTV^:5i^:/^■Y-*^l^ (sub-channel (s)) JCiSft ^ tL^^rffitt^^^fc So 
[0 13 6] 

B E R^fcfi:F E RtcS•0>^-c^^^^^S ^ t ^^X-^ So 

[0 13 7] 

h/KD^^^^il^t^SifiHSr^^o III 1 O^C:^oV^T. -^xbtifc tr^/ 

X 2^U^1 X 4^1)^4 OCDM I MOWixfe, f?'c^fc>^^ 2x2, 2x4, 4x4^ 
[0 13 8] 

1 b p s yHz^my^^hm^2 OCOb p s/H z *l?^i&-r5o C/I 

, ^*cDg§:^f^fc*«9 iALfc3^ev\ byO^b)^^:^^^^^ c/l(Dj:t9 
ffivMilt-fcv^T. MiMoaW^— K^fflv^fc;^^^ h/vcoa*<^iiifPfi^ 

,^2 of^^cSJ^-tr^So 

[0139] 

. f^^i: t>»iffi6^{cfc- i-?: 6 b p s /H z icail-rSo 

[0 14 0] 
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\C^':f^^:^/\^^—:::^±(D^^M:\cmm^n?>^t^^-V^?>o — ^d^UT. 5 d B 
CDC/ I ^»l^^bTV^-5iPA#^^i/ htciroT. ^(DMT^^^^iy h(Dtz.mc 

mf$.'^mf^:^-<^ h/i-(Dmmn. i^m^thi>mmjj^i^^^^x. i b p s/hz 

2 5COb p s/H z ^(Dffit^lfeSo 5 k H z (Df-y^^«Y^ 

^<7:>JPA^^— :y ht^. 5kbps 610. 5 k b p s COfSH^^ 

JpA#^^:y h{i:f-y^-Y^/V^«loi: 10. 5kbps 25kbps ^'(:(D 

^^—i;^(D^mir?>T^—^u—hn. 6. 4Mbps'T?fc5o r<50i5tc, iPA* 

^T?>^L51^y^-Y-*/l^^O^^^. mx.\tm(Dh^:7^ ^y^u--^^ly^ (traffi 
c loading) iCt^^oT^^L-e^ 5)o 
[0 14 1] 

&«9#^o ^tt£>f^. ^V^gft (fil;t^i. (registration) 
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[0 14 2] 
[0 14 3] 

iH'-ti/;^^A(C*3V^T. v^cnpT (coverage area) COVK o:a^CC)JP 

Mimic) jEb<mf3^ix5:ii!;55T^^So rco^^^^- 

[0144] 

n(^«E;t:tt. CDMA->;=^y^AT^ffiffi$^xS^#C^^^^>^ K:t-:7 (handoff) 
[0 14 5] 
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FFT. FFT. y'-^/U^yu^^^ ^^^^ RXf^(Dm. /^^-T :7 Sr^ 

W&(DM^^^^MP^ (application specific integrated circuit, ASIC 

o 

[0146] 

o 

[^1] 

1 An^M7<:^^Mm:b (Ml mo) «9 . iBt^^^^- 

^6^J^£OFDM^^^ 13 ^> hit^^Sitm-efc^o 

[021 

ims] 
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[me] 

[S7l 

[E19] 

[El 01 

1 0 O-'-iiiftv^;:^^^. 1 1 4---^ii:g&. 1 1 6-all^HT>^y^^. 12 2---Sft 
T^^^-j-. 1 2 4---^f|^. 3 1 o---^V/v^:/^-^-y-, 3 1 2—^>^ — ^^ 
^ 3 2-'^^:^^;V^—^':fxi'^y'^^ 3 3 4--^'g^^, I F F T--- 3 2 0 , J^SI 
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